Due to economic importance of diamondback moth pest and resistance to conventional insecticides, it is necessary to use novel and suitable compounds in control programs. Therefore, we evaluated the toxicity of Bacillus thuringiensis to four instars larvae of diamondback moth, Plutella xylostella (L.). In this study 1st, 2nd, 3rd and 4th instars larvae were exposed to different concentrations of Bacillus thuringiensis. The exposure times were 24, 48 and 72 h for oral trials. Experiments were performed in complete randomized block design with four replications. After treatment the samples were held under constant conditions in laboratory rearing room (25±2 o C, 50±5% RH and 14 and 10 hrs. L: D photoperiod). The maximum mortality rate for 1st, 2nd, 3rd and 4th instars larvae in 90, 140, 200 and 250 ppm of Bacillus thuringiensis was achieved 98.33, 97.67, 96.67 and 90% after 72 h, respectively. Our results suggest Bacillus thuringiensis could be an important agent in control of larval instars of Plutella xylostella.
INTRODUCTION
The diamondback moth, Plutella xylostella L. (Lepidoptera: plutellidae) is the most destructive insect pest of cruciferous crops throughout the world (Talekar and Shelton, 1993) .The pest was controlled easily with insecticides until 1980 when severe failures of pesticides began to occur and progressively grocers reported resistance problems (Dunhawoor et al., 1998) . New insecticides are continuously being developed as existing insecticides become useless, but Plutella xylostella has developed resistance very quickly to many of these ( Nisin, et al. 2000) ; (Shelton, et al. 2000) . Microbial insecticides are a promising alternative, the most widely used microbial insecticide.
Bacillus thuringiensis Berliner, is highly toxic to certain pests, yet it has little or no adverse effect on most non target organisms, including humans (Flexner et al. 1986 ); (Wilcox, et al. 1986) .
Bacillus thuringiensis is a rodshaped, gram-positive, soil bacterium that produces crystalline inclusions during sporulation. Bacillus thuringiensis is not a single entity, but a highly diverse one with about 50 serotypes that are further subdivided into 63 serovars based on H-flagellar antigen technique (Thiery and Frachon, 1997) . Bacillus thuringiensis is especially useful for control of diamondback moth, a worldwide pest of cruciferous vegetables. Bacillus thuringiensis does not harm the hymenopterous parasitoids of diamondback moth (Brunner and Stevens, 1986 ), but it is highly effective against diamondback moth that are resistant to conventional insecticides (Sun, et al. 1986) . The objective of the present study was to investigate the different doses effects of Bacillus thuringiensis on the various instars larvae of P. xylostella under laboratory conditions and determination of concentration at which maximum mortality occur.
MATERIALS AND METHODS Insects
Plutella xylostella larvae and pupae were collected from cabbage (Brassica oleracea var. capitata) in an experimental field of the college of Natural Resource and Environment, during February 2010 in the Urmia area (Iran) agricultural university. Pest were reared in a colony of 2-3 generations in an automatic climate apparatus at (25±2) o C, under a 14: 10 L: D photoperiod, and fed on cabbage seedlings. The 1 st , 2nd, 3rd and 4th instars larvae were used in bioassay.
Bioassay and determination of different doses concentrations
A leaf dip bioassay method was followed as described by Tabashnik, et al. (1991) using fully opened cabbage leaves. The leaves without the inside of the main plant from separate pots, were first washed with distilled water containing 0.1% Triton X-100 thoroughly and dried. Leaf disc of 5±0.5 cm diameter were cut from cabbage leaves and dipped in solutions of different concentrations prepared with B. thuringiensis. The tests of the Biturin B. turingiensis var kurstaki toxin product of Biotechnology Companies, mehr Asian (Mabko) in Iran (Semnan) in solution 3.6 percent of the materials were used effectively. Each disc was dipped for 10-15 s. and allowed to air dry for a period of 1 h. Then the discs were placed individually into small Petri dishes (7 cm diameter).
There were five concentrations ranging from 30 to 90 ppm for the1st instars, 50 to 140 ppm for the 2nd instars, 90 to 200 ppm for the 3rd instars and 150 to 250 ppm for the 4th instars. Larvae were allowed to feed for 72 h at 25±2 o C and more than 50% R. H. For toxicity bioassay experiment, 1 st , 2 nd , 3 rd and 4th instars larvae were treated by oral application through cabbage leaf discs. Larval mortality was recorded up to 72 h of treatment. Because diamondback moth is such a sensitive insect to B. thuringiensis the 72 h mortality data observed were more efficient, and were strongly associated with results from longer bioassays. Shaban Ranjbari et al.
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The result shows that the concentration factor was more important than time in all four larval instars. Comparison of mortality on the various instars larvae of Plutella xylostella to B. thuringiensis by leaf dip bioassay in different concentrations and times (Table 5 ). Stone, et al. (1989); Miller, et al. (1990) . The results of experiments in this study show that concentrations of 90, 140, 200 and 250 ppm on 1st, 2 nd , 3 rd and 4 th instars larvae provides the highest mortality base on intestinal activity of B. thuringiensis, respectively. The greatest casualty is being treated after 72 hours. The results of this study, in various instar larvae of this pest with Talekar and Griggs, (1986); Krieg and Langenbruch, (1981); Johnson et al., (1990) and Van Rie et al., (1990) is somewhat similar, test results, but different Mohan and Ggjar, (2000) and Tang et al., (1997) 
